Purification and characterization of the SRS2 DNA helicase of the yeast Saccharomyces cerevisiae.
The SRS2 gene of Saccharomyces cerevisiae was identified through mutational analysis as a suppressor of radiation-sensitive mutations in the error-prone repair pathway and by a hyper-recombination phenotype. Comparison of the derived amino acid sequence revealed the gene to have high homology to the bacterial DNA helicases UvrD and Rep (Aboussekhra, A., Chanet, R., Zgaga, Z., Cassier-Chauvat, C., Heude, M., and Fabre, F. (1989) Nucleic Acids Res. 17, 7211-7219). We have purified the SRS2 protein from Escherichia coli extracts by tagging the SRS2 gene with 6 carboxyl-terminal histidine residues and overexpressing the tagged protein in a pET-3c vector. Extracts were passed over a metal-chelating affinity chromatography column followed by gel filtration to obtain an enriched protein fraction. Sephacryl gel filtration of pooled fractions containing the SRS2 protein yielded purified SRS2 protein by Coomassie Blue stain of SDS-polyacrylamide gel electrophoresis gels. The purified SRS2 protein was found to have in vitro DNA-dependent ATPase and DNA helicase activities. The polarity of the helicase activity was determined to be 3' to 5', the same polarity as that found for the UvrD and Rep proteins. The carboxyl-terminal region of the protein is shown to contain a sequence for nuclear localization. Expression of the SRS2 in yeast was examined and found to be extremely low.